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INTRODUCTION
The peat mining industry has been long-established in Maine. Over 
the years the technology and scale of operation have changed from hand 
cutting peat on a few tens of acres to the use of large vacuum machines 
on several hundred acres. Although methods have changed and size of 
the operations has increased, the industry is still exploiting a small 
portion of the peat resource in Maine. There are indications, however, 
that the demand for peat and peat products in horticulture, agriculture, 
waste-water treatment, energy production and other areas may result in a 
significant increase in peat mining and harvesting activities in Maine.
This project was begun in response to the need for planning to 
insure the wise use of Maine's peat resources, while the resources are 
relatively untouched. To date, there have been no written guidelines 
specific to peat mining which could be used by government and industry 
to regulate and control the environmental impacts of mining or harvesting 
peat from Maine bogs.
The goal of this project was to provide a set of guidelines and 
background information which could be used in the environmental impact 
process. The existing laws and regulations are probably sufficient to 
protect the resource, but they must be administered according to reason­
able guidelines relevant to the industry in order to be effective. Mem­
bers of the industry must be made aware of these guidelines so that they 
can incorporate environmental considerations into plans for use of the 
resource.
The project includes a summary of material relating to the potential
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impacts of extracting peat from Maine bogs. This material covers the 
ecology of Maine bogs, the extent of Maine's peat resources, mining 
techniques presently in use, environmental considerations in conducting 
mining or harvesting activities, and some of the laws and regulations 
governing these activities.
The approach taken in this project was to research and synthesize 
as much of the available information as was possible. In the course of 
the project, and even before it was begun, a strong need was recognized 
for further studies, especially in the field, on the ways in which mining 
or harvesting of peat could affect bog ecosystems. Recommendations have 
been made on areas where further suudy is necessary.
Much reliance has been placed on certain sources, such as Dr. 
Cornelia Cameron of the U. S. Geological Survey. Dr. Cameron is recog­
nized as an authority on eastern U. S. Peat deposits, and she has done 
most of the recent research conducted in Maine. There are also major 
research efforts being conducted in Minnesota by the State Department of 
Natural Resources and in New Brunswick and Quebec at the New Brunswick 
Institute and the University of Sherbrooke. References to those research 
projects has been made in this report and are listed in the References 
on page
The guidelines presented in this report should be considered tem- 
proary in nature. They are intended to fill the gap in present planning 
criteria until more complete data are available on the environmental 
impacts of peat extraction in Maine. Ideally, this report will furnish 
working material which could be used in drawing up more informed and 
complete guidelines when more in known about the processes of growth and 
change in Maine bogs. In the meantime, this project may provide an
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interim base for planning the wise use of this resource, both by industry
and government.
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MAINE PEAT DEPOSITS
A bog is a poorly drained area in which plant matter is allowed to accu­
mulate in a preserved or partially decomposed state. This preserved matter 
is known as peat. Peat can be light to dark-brown or black in color and 
ranges from a fibrous material in which the plant remains are visibly recog­
nizable to a non-fibrous, plastic, macerated material (Cameron, 1975). For 
a bog to grow and peat to form, conditions must be such that plant matter is 
allowed to accumulate without decomposing, i.e. submerged in water, under 
anaerobic conditions. This accumulation process can occur in a pond, a lake, 
or even a wet meadow. Climatic factors associated with peat formation vary 
widely. Temperature is apparently not a limiting factor, as peat deposits 
are oormed from the tropics to the arctic. Temperature plays its most impor­
tant role in humidity control, especially as it affects the evapotranspiration 
rate, or rate at which moisture leaves the bog surface through evaporation and 
transpiration from the bog plants. Moisture is the most critical factor in 
promoting plant growth and retarding decay, therefore moisture is the primary 
control in the formation of peat (Cameron, 1970).
There are three types of bogs: the filled-basin, the built-up, and the 
composite (Soper and Osbon, 1922). In a filled-basin deposit the peat accu­
mulates in marshes, ponds and lakes. In the built-up type the peat forms on 
flat or gently sloping moist areas and is typefied by the "climbing" bog 
prevalent'in northern Europe. The composite bog is composed of a built-up 
deposit underlain by peat of the filled-basin type. The composite type is 
especially common in Maine (Cameron, 1973).
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Geology
The Maine bogs formed after the recession of the ice which covered all of 
Maine during the last glaciation. This ice stood at the present Maine coast 
approximately 13,500 years ago. Peat began forming no earlier than 500 years 
later (Cameron, 1975). Radiocarbon dates of peat on some bogs in central 
Maine, near Bangor, indicate ages of approximately 10,500 years (Kennedy, 
1963). Most of the bogs in Maine came into being as a result of changes in 
drainage patterns caused by the glaciation (Trefethen and Bradford, 1944). 
Glacial debris was spread all over the landscape, blocking drainageways, and 
new depressions were formed. The sea invaded the land beginning 12,100 to 
12,800 years ago and reached heights of 400 feet above the present sea level 
(Borns and Calkin, 1970). During this inundation, deposits of marine clay 
were laid down in many areas of the state. These deposits, along with fresh­
water clays and silts, underlie many of the peat deposits in Maine (Cameron, 
1975) .
Development
In most Maine bogs, peat formation begins when free floating algae and 
other submerged types die and their remains fall to the bottom of a water- 
filled depression, forming a fine-grained, structureless peat. When enough 
of this detritus has collected, submerged aquatics, such as pondweeds, and 
floating aquatics, such as pond lilies, are able to take root in the combined 
detritus and mineral sediments which have accumulated on the bottom. Even­
tually bulrushes and water-loving sedges and grasses begin growing in the 
organic material which has built up. Generally this sequence is represented 
in a zonation of plants beginning in the deepest parts of open water and ex­
tending to the shore (figure 1). However, these zones may overlap and some
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From: Deevey, E. S. Bogs. Scientific American, Oct 58.
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present, build-up begins. Moss and heath plants dominate the surface of the 
bog and a "perched", or raised, water table develops. As the bog grows higher 
it forms its own water table, fed by rainfall and independent of fluctuations 
in the surrounding ground water. If left undisturbed, surface conditions 
change little from year to year; therefore built-up bogs are relatively homo­
geneous (Cameron, 1973, 1975).
Hydrologic Characteristics
As noted in Figure 2, there are five stages in the hydrologic development 
of Maine peat deposits (Cameron, 1975). In Stage 1, water from an inflowing 
stream flows over and through the developing peat deposit. Build-up of peat 
(Stage 2) tends to canalize the main flow of water through the deposit. When 
enough peat has accumulated (Stage 3), the inlet becomes blocked, diverting 
the stream flow to the edge of the filled pond or lake. Water is supplied 
now solely through rainfall directly on the surface, or seepage from the sur­
rounding catchment. However, there may be slow, continuous flow of ground 
and/or surface water through the main drainage tracts in the deposit. Con­
tinued peat accumulation (Stage 4) leaves large areas of the bog surface 
unaffected by moving water. Further peat growth causes the bog surface to 
rise above vertical fluctuations in the ground water (Stage 5). A dome is 
now formed which has its own water table fed by rain falling directly on its 
surface.
Peat has the ability to retain many times its own weight in water. This 
ability is known as its water-holding capacity. The water-holding capacity 
of peat varies widely according to the type of plant material, the degree of 
decomposition, and the degree of drying. Moss peat can hold 15-50 times its 
weight in water, while a good grade of reed-sedge peat (peat derived from
Stage 1. Stream flows into pond filling with clay and vegetative remains. Stage 2. Organic materia! rises as "islands” around and 
through which water circulates.
Stage 3. Marsh plants accumulate, blocking inlet except .during 
periods of high water.
Stage 4. Further accumulation raises marsh slightly above level 
of original pond surface. Water table rises to surface 
only during periods of heavy rainfall.
Stage 5. Moss plants become dominant and a heath-covered dome forms in. which capillarity produces a perched water table.
Figure 2: Diagrammatic maps and cross sections of five stages in the development 
of the composite type of peat deposit based on a gradual change of 
surface and ground water regimes (Cameron, 1975).
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marsh plants - grasses, reeds, sedges) may hold 10-20 times its weight (Cameron, 
1975).
A peat deposit can store water against drainage. There are two types of 
water storage. In the first, peat in a basin can form a dam of sedimentary 
organic material and reed-sedge peat which blocks ground water, causing it to 
back up. This process can produce newly flooded areas in which more peat can 
develop. In the second type, moss peat in a raised bog holds water in a re­
servoir above the regional ground water level by capillarity. This produces 
the perched water table characteristic of domed sphagnum peat deposits (Cameron, 
1975).
Although bogs can act as reservoirs, holding water against drainage, once 
the bog becomes saturated the inflow must be balanced by the outflow. When 
a bog is saturated, as in the spring, a sudden increase in inflow (e.g. during 
a haavy rainstorm) will cause a proportionate increase in outflow (Korpijaako 
and Pheney, 1976. Later in the summer, when the surface layers of the bog 
have dried due to less rainfall and increased evapotranspiration, runoff and/ 
or drainage into streams or other water bodies may be slowed or even stopped 
ty the highly absorptive peat layers.
The permeability of peat, or ability of water to spread through the peat 
layers, which affects the rate of water flow through the peat deposit, may 
vary widely. In general, movement of solutions is slow (Cameron, 1970). It 
has been shown that the hydraulic conductivity, or the rate at which water is 
conducted through the layers, of sphagnum peat depends upon the degree of 
humification (decompositionunder saturated conditions) , depth, and the incor­
poration of other plant remnants (Korpijaako and Radforth, 1972). Peat which 
was least humified and lowest in density had a much higher conductivity than 
peat which was very humified and dense.
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Natural peat is normally acidic; pH ranges generally from 3.2 to 7.5.
The pH of peat in a number of bogs in Washington and southeastern Aroostook 
Counties was less than 5.0 (Cameron, 1975).
Types of Bogs, Classified by Vegetation
Sphagnum Bog or Heath
Heaths may be recognized by their covering of low shrubs and scattered
trees. Many of these shrubs belong to the heath family (Ericaceae). These
include the common leatherleaf (Chamaedaphne calyculata) , lambkill (Kalmia
angustifolia), pale laurel (Kalmia polifolia), bog rosemary (Andromeda glauco-
phglla) , and Labrador tea (Ledum groenlandicum). Other shrubs are rhodora
(Rhododendron canadense) , hoary alder (Alnus incana) , winterberry (Ilex verti-
cellata), and sweet gale (Mgrica gale). The trees which are found scattered
generally over the heath are stunted forms of black spruce (Picea mariana) and
1tamarack (Larex laricina) . White pine (Pinus strobus) and northern white 
cedar or arborvitae (Thuja occidentalis) occur occasionally on the driest 
parts of the heath. The conspicuous herbaceous flowering plants include the 
cranberries (Vaccinium oxgcocus, V. macrocarpon), pitcher plant (Saracenia 
pupurea), sundew (Drosera rotundifolia), cotton grasses (Eriophorum spp.), 
sedges (Carex spp., Scirpus spp. and Rhyncospora spp.), and orchids (Arethusa, 
Calopogon, and Pogonia). Mosses are abundant and include sphagnums (Sphagnum 
spp.) and haircaps (Polytrichum spp.). Many lichens are also found on heaths; 
the most common are reindeer moss (Cladonia rangiferina) and red-tipped moss 
(Cladonia cristatella) (Cameron, 1975; Trefethen and Bradford, 1944).
This fairly restricted group of plants is tolerant of the harsh growing 
conditions found on a sphagnum bog. The acidity caused by the accumulation
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of organic acids in the peat layers is toxic to many plants. Because of the 
lack of inflow from mineral-laden water and the retention of nutrients by the 
peat and lack of decomposition, bogs are a nutrient-poor medium for plant 
growth. Plants growing in a bog must also be able to withstand long periods 
of saturation of their roots and occasional complete submergence. Tall trees 
often grow along the edges of a bog, where there is better drainage. Growth 
of these trees out onto the bog may be an indication that the bog is becoming 
drier. Due to their nutrient-poor condition, bogs are characterized by sub­
arctic species such as black spruce, cotton grass, and Labrador tea (Cameron, 
1975; Deevey, 1968).
Reed Sedge Bogs
Reed-sedge deposits may be entirely forest covered (Cameron, 1970). Trees 
commonly found on reed-sedge deposits are red maple (Acer rubrum), black spruce, 
hemlock (Tsuga canadensis), birch (Betula spp.) and white pine. Shrubs which 
occur include alder (Alnus spp.), high-bush blueberry (Vaccinium corgmbosum, 
and viburnum (Viburnum spp.). Herbaceous vegetation may also cover reed-sedge 
deposits. This vegetation may consist of many kinds of grasses and sedges, 
water lilies and cattails (Cameron, 1970)
Types of Bogs by Physical Characteristics
In a study of 78 undeveloped peat deposits in Washington and southeastern 
Aroostook Counties (Cameron, 1975), five basic forms were recognized, based on 
common physical features and geological, topographical and biological origins 
(see Figure 3). In Figure 3a, the deposit lies in a valley occupied by a 
stream flowing over peat composed primarily of marsh and forest plants. This 
peat developed over sediments deposited in an initial pond or ponds which formed 
in dammed ports of the valley. There may be one or more heath-covered domes
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along the stream. Water is brought into the deposit by the stream. Ground 
water also enters the deposit as seepage along the valley walls above the basal 
clay aquiclude (an impervious clay layer which underlies the deposit), and 
moves toward the stream and down the valley.
Figure 3B shows a deposit which lies in a closed basin. Floating mats 
of peat extend over open water of a vestigial lake or pond. The vegetation 
cover is heath surrounded by forest, grading inward towards the pond to stunted 
trees and shrubs. Water enters as rainfall and as seepage along the basin 
walls above the basal clay aquiclude. Most of the deposits of this type in 
the study area occur in sink holes in the limestone belt of eastern Aroostook 
County and are small, 10-15 acres with thin layers of moss peat.
The deposit shown in figure 3c is a plateau-like dome. This deposit 
lies on a gentle surface of sand, gravel or clay in the form of a broad moss 
peat dome. Surface drainage has been diverted around the deposit, and the 
growth of the deposit is sustained by rainfall and ground water entering from 
below, chiefly through the sand and gravel. The heath-covered dome or plateau 
is invaded by trees on the sloping edge.
Figure 3d shows the dome and pond physiographic form. This can form on 
any of the above foundations. Large moss peat plateaus from an undulating 
surface due to subsurface water or rainwater moving downslope or towards de­
pressions made by compaction underneath snow drifts. Water gathers in these 
depressions, which are frequently made larger by oxidation and are often ar­
ranged in concentric bands. Ponds characterize thick deposits of moss peat.
The coalesced dome form is shown in Figure 3c. This is the most complex 
form of deposit. Domes of moss peat grow together over divides separating 
basins in which peat developed above and below the original pond surfaces.
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Peat covered divides are most likely areas of ground water exchange between 
the deposit and the country rock.
Figure 3: Diagrammatic maps and cross sections of the 
physiographic forms of peat deposits 
(Cameron, 1975).
Figure 3 (cont'd.)
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SOME ENVIRONMENTAL CONSIDERATIONS
The interactions between Maine bog ecosystems and the areas surrounding 
them are not well known. As a result, little is known about the environmental 
effects of peat mining and harvesting operation. Peat mining has been con­
ducted in Maine since the early 1900's. However, few studies have been done 
on the effects which this activity has had on the bogs and the surrounding 
areas.
The hydrologic characteristics of Maine bogs - high water holding capacity, 
low permeability, raised ground water levels, and high acidity - play an impor­
tant role in maintaining the conditions necessary for continued peat growth.
The peat, in turn, can act as a very efficient filter, with significant effects 
on the quality of water flowing from a bog. Because of peat's high water­
holding capacity and low permeability, bogs may have some moderating influence 
on he rate of flow of streams flowing from them. The water table levels in 
surrounding areas may be affected by ground water levels in bogs.
The acidic, nutrient-poor and saturated conditions in Maine bogs support 
plant life which is more typical of northern regions. As such it represents 
a community and habitat which is not common in this country.
Peat mining or harvesting operations can affect all of these factors. 
However, these operations can be compatible with the goal of conserving bog 
ecosystems. The following paragraphs discuss bog subsidence (rate of bog 
shrinkage), runoff, siltation, pesticides, acidity, vegetation, and risk of 
fire, all characteristics which may help to understand and evaluate the 
potential effects of harvesting operations on peat bogs and the surrounding
area.
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Bog Subsidence
When a bog is drained, either for harvesting or by natural processes, 
changes in the structure of the deposit may occur. The peat may become com­
pacted and, as air is now able to reach the peat layers, aerobic decomposition 
will begin (Cameron, 1970). The combined effect of these two processes will 
be a shrinking of the peat layers and subsidence, or settling, of the deposit 
surface. Artificial drainage of a bog in Great Britain resulted in a subsi­
dence of seven feet eight inches (7'8") over a period of twenty-two years 
(Okey, 1918). This was in a deposit which was 18" thick before drainage was 
started. Bogs in Oregon which were drained and cultivated showed a subsidence 
which varied from 18" in ten years to 2' in twenty years (Powers, 1932). It 
has been suggested that 33% subsidence be allowed for in planning drainage 
systems (Powers, 1932). Cameron, in her study of peat deposits in northeastern 
Pennsylvania (1970), states that, "subsidence of peat is greatest during the 
first years following drainage, the total amount depending on the depth of the 
drainage canals, as well as on the depth and composition of the peat". No 
studies have been done to determine the rate of subsidence which may have oc­
curred on those bogs which were drained for a period of years.
Fluctuations in the ground water level may cause rapid decomposition of 
the peat. Wetting the peat and then exposing it to the air makes it bread 
down quickly (Cameron, 1970). Fluctuation in the ground water level is great­
est near streams and drainage ditches.
Runoff from Peat Bogs
As stated earlier, runoff from the bog surface will occur if the bog it­
self is already saturated. Usually this happens during the spring, when water
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levels are high and there are periods of continuous heavy rainfall. Frozen 
ground within the bog may also contribute to runoff.
There is some evidence that a drained bog may actually decrease the amount 
of runoff compared to an undrained bog (Korpijaako and pheney, 1976; Bellamy 
and Moore, 1974). Excess water penetrates rapidly into the dry, raw peat of 
a drained bog. The runoff may be slowed by passing through unsaturated peat 
layers which initially absorb some of the excess water. Thus, a drained bog 
may be more effective in controlling runoff than an undrained bog which is 
saturated much of the year.
Peat Siltation
Sediment studies were conducted on three bogs in New Brunswick and one 
in Maine (Korpijaako and Pheeney, 1976). One of these bogs was an undrained 
bog in its natural condition (the Great Heath, Washington County, Maine; two 
of the others had been drained for ten and twenty years respectively during 
harvesting; the third had been recently drained, but not exploited. Samples 
were taken from various water bodies in and near the bogs. These were ana­
lysed for the percentage of light which would pass through the sample. The 
investigators found that there was little difference in sediment load between 
the drainage ditches within the developed bogs and streams flowing through or 
near undisturbed areas. They concluded that apparently no more sphagnum sedi­
ment is coming from the drained bogs where the block-cutting method is used 
than from the undrained bog. However, analysis for peat silt by measuring the 
percentage of light transmittance in a water sample is open to question. Tur­
bidity in the water could be caused by other factors, such as organic acids 
present. A more accurate measure would probably be analysis for suspended
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solids, where the actual solid material in the water is filtered out and 
weighed.
There were indications that the water in the drainage ditches had a higher 
percent transmittance of light than water from the surrounding streams or from 
stagnant bog water. The conclusion was that "water entering the drainage 
ditches and filtering through the adjacent peat is actually filtered cleaner 
than the original stagnant water in the peat". This study also raised the 
possibility that peat silt could be re-entrained in the ditches by flowage 
during rainstorms or other periods of increased water flow.
Studies were conducted in the sixties on a number of streams in Ireland 
by the Salmon Research Trust of Ireland to determine the effects of peat silt 
on salmon and trout in these streams. These studies found that if peat silt 
is deposited on the spawning beds of salmon and trout, there is an increase 
in the mortality in the eggs and fry of these fish. This results from the 
presence of peat silt overlying the spawning beds or among the crevices between 
the stones forming the beds. It was also shown that peat silt deposited on 
the bed of a river or stream results in a considerable reduction in the number 
and variety of small invertebrates which form the food of young salmon and 
trout, thereby reducing the number of fish which can be reared in these streams 
under normal condition. The studies found no adverse effects of peat silt on 
larger trout or salmon, except where concentrations of silt were very high.
As part of the same program, studies were undertaken on the sedimentation 
characteristics of peat silt on streams (Dooge, 1969). The studies were done 
on a stream flowing five miles through a mined area of bog 3,000 acres in extent. 
Drains emptying into the stream were spaced fifty feet apart and totaled 500 
miles in length. Two settling ponds, one 600 feet long by an average of 48
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feet wide, the other 450 feet long and of the same width were located just 
downstream of the point at which the stream left the bog. These ponds were 
approximately three feet deeper than the stream bed.
Water samples were taken from the stream and analyzed for suspended solids. 
The concentration of suspended solids was an average of 30 parts per million 
(ppm) upstream from the bog. The average concentration of suspended solids was 
55 ppm just upstream and just downstream from the settling ponds during time 
of normal flow. During a high wind with a near normal flow, the suspended 
solids concentration increased to 500 ppm just upstream from the settling 
ponds. One settling pond was then in use and reduced the suspended solids to 
270 ppm. The study also found that peat silt is very slow to settle, and that, 
once settled, it would be carried into the stream again be a flow as low as 
0.4 feet per second.
Pesticides and Peat Bogs
For . a number of years pesticides have been used on the cultivated blue­
berry barrens of Hancock and Washington Counties to control various insect 
pests. DDT was used from around 1945 to 1964, when use dropped abruptly 
(Borns et al., 1971). Low levels of DDT continued to be used as growers used 
up their inventories. Calcium arsenate was used widely until 1970, when the 
use of Guthion had become common. During a pilot study of water quality in 
the Cherryfield, Maine, area, water samples were collected from a number of 
water bodies in and around Cherryfield. These samples were analysed for ar­
senic, DDT and its derivatives, and other chlorinated hydrocarbons (Borns et 
al., 1971). Any pesticide residues dissolved on the barrens by rainwater per­
colate through the porous soil of the blueberry land s until they reach an 
impermeable clay layer. They then move laterally underground until the water
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table intersects the land surface. It was found that arsenic levels in the 
streams, ponds, and groundwater sampled did not exceed the US Public Health 
Service limits for water to be consumed by humans. It was also found that the 
levels of DDT, Lindane and Dieldrin in the water sampled were well below the 
US Department of the Linterior limits set for drinking water. However, other 
studies have set much lower limits for DDT, Lindane and Dieldrin. These limits 
are based on the tendency of chlorinated hydrocarbons to be concentrated in 
the tissues of organisms living in these ponds and streams. This concentration 
of dilute residues can result in an unhealthy situation, both for humans, who 
consume some of these organisms, and for the organisms themselves. In the 
Cherryfield studies the residues found approached these limits in many cases.
There is some evidence that bogs could form a natural sink for pesticide 
residues (Pheney and Radforth, 1972). DDT persist in organic matter because:
(1) organic matter ties up DDT physically, (2) organics reduce the biological 
effectiveness, and (3) compounds of organic matter act as solvents. DDT also 
breaks down to DDD most rapidly in submerged soils under anaerobic conditions. 
DDD is a much more toxic and stable breakdown product of DDT.
Pheney and Radforth conducted their study on three bogs in New Brunswick. 
One of these bogs was adjacent to forest lands sprayed with DDT four or five 
years earlier to control spruce budworm; another was next to forest lands 
sprayed eight or nine years earlier; the third was remote from spraying acti­
vities. DDD was found in strong traces in peat layers between 10cm (app. 4") 
and 280cm (app. 112") below the surface in the two bogs near the sprayed 
lands. DDT in lighter traces was found at depths ranging form 40cm (16") 
to 220cm (88"). Even the remote bog was not free of some DDT traces.
According to this study, DDT applied to the forest stands in New Brunswick
-21-
could easily reach peatlands through drainage, rainfall and unintentional 
spraying. The situation in New Brunswick may be similar to that in Washington 
and Hancock Counties where bogs receive drainage and runoff waters from nearby 
blueberry lands which have been sprayed with various pesticides for a number 
of years.
The role of bogs as a pesticide sink may be a positive one in that they 
could play an important part in removing toxic materials from further movement 
through the environment (Pheney and Radforth, 1972). However, retention of 
residues could be a negative characteristic from the point of view of the per­
son interested in extracting peat for commercial purposes. Although there is 
evidence that pesticide residues may be held in Maine peat deposits, the con­
centrations and the role of harvesting operations in the release of these 
residues are not known.
Acidity
As stated before, bog waters are normally acidic; the water in Maine 
bogs varies in pH from 3.2 to 7.5 (Cameron, 1975). In their study of New 
Brunswick bogs, Korpijaako and Pheney 1976) found that there was no apparent 
increase in the acidity of rivers due to water flowing from exploited peat 
deposits. They also found that the acidity of the Pleasant River and its tri­
butaries flowing through the Great Heath in Washington County, Maine, varied 
between a pH of 4.20 and 5.20. They compared this with a pH of 7.29 in the 
Saint John River in New Brunswick. Both of these rivers are good salmon 
spawning rivers, therefore it would seem that the high acidity of bog streams 
is not a limiting factor in salmon spawning.
There is some evidence that other species of fish are affected by low
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pH. In a study of brook trout in a stream flowing from a sphagnum bog (Dunson 
and Martin, 1974), it was found that no brook trout were found in the stream 
for a distance of 4.8 kilometers (2.5 miles) downstream from the bog where the 
pH was to.o low for survival. Just below the confluence of this stream with a 
stream not related to any bogs, both brook trout and white sucker were found. 
Further below this confluence chub and black-nose dace were found. All four 
species were found in the stream not influenced by bog waters. Other obser­
vations were: (1) with increasing distance from the bog, the bog stream in­
creased in flow and decreased in acidity, (2) there was a wide variation in 
pH over time at any one point; low stream flow was associated with higher acid­
ity, high stream flow was associated with low acidity, (3) the variation in 
stream flow was caused by rainfall. The survival rate of hatchery brook trout 
placed in the streams was directly related to pH. At several locations when 
the pH dropped below or near 4.30, a rapid die-off occurred. In general, the 
lower the pH, the shorter the survival times of the hatchery trout.
Vegetation
The vegetation of heaths or sphagnum bogs forms a fairly restricted 
group of plants. These plants must be able to tolerate long periods during 
which their roots are completely covered with water, conditions of high acidity, 
and a nutrient-poor environment (Cameron; 1975; Deevey, 1968). Plants of a 
reed-sedge bog may not be as restricted, but must be able to tolerate various 
degrees of saturation as well.
The vegetation growing on a peat deposit may change in response to a 
number of factors, some human-related and some not. One of these is flooding. 
Dams may be built by humans or by non-human agents - beavers being the most 
common example - causing water to inundate the bog surface. Landslides may
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have the same effect. The result is a reversion to an earlier stage of the 
development of some bogs. The surface vegetation is killed and a new cycle of 
peat development begins. The removal of peat by digging can also cause the bog 
to revert to the pond stage.
A lowered water table can speed up the bog cycle, leading to a stage of 
development in which the begetation is characterized by species adapted to a 
drier environment. This may be caused by erosion, or by draining by humans 
for harvesting or other purposes. Long-term climatic variation can also cause 
a change to a flora adapted to drier conditions. As the drainage improves, 
the forest encroaches upon the bog surface (Cameron, 1975). The trees can be 
either hardwoods or softwoods and may include shrubs and other species adapted 
to a drier environment.
Another source of change can be the removal of vegetation in preparation 
for peat mining or harvesting. No studies have been done in Maine to measure 
the changes in the nature of the bog vegetation during or after the mining or 
harvesting operation. Nor has it been determined to what extent exploitation 
of peat affects the ability of bog plants to generate new peat. However, ob­
servations of bogs in Washington County found that,
exploitation during the last 75 years has made little impact on the 
vegetation of Denbow Heath ... and other heaths in Washington County 
... This is because sphagnum moss peat was removed from the domes, 
which are above the regional water tables, and the remaining heath 
plants regenerated new peat (Cameron, 1975).
This report also stated that,
as long as regional ground-water tables are little changed, which 
can be accomplished by keeping drainage ditches at minimum depth, 
and as long as some heath patches are left undisturbed, peat mining 
might not cause permanent damage.
A more recent study by the same investigator (Cameron and Massey, 1978) of 
eight peat deposits in northern Hancock County found that sphagnum peat removed
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by vacuum machines from domes well above the surface water level may possibly 
regenerate within tens of years.
Fire
Although a bog remains saturated for much of the year, there may be per­
iods during the summer months when the bog surface dries out. When coupled with 
a dry year and draining of the bog for harvesting, the dried bog surface can 
present a serious fire hazard. In 1965, over 12,000 acres of peat bog and tim­
ber lands were burned in a fire which started in a pile of loose, dry peat 
during a commercial peat mining operation on a bog near Centerville, Maine.
This fire proved difficult to control because of the unstable bog surface which 
hampered efforts to get heavy equipment onto the bog, and because of the large 
quantities of smoke produced, which made it hard to precisely locate the fire 
(from material gathered from the Maine Bureau of Forestry Review Board by the 
Land Use Regulation Commission).
Bog fires are a major concern because of their potential for destruction, 
not only to commercial peat deposits, but to adjacent timber lands and nearby 
residences. The effects of fire on the bog itself have not been extensively 
studied. The effects can be similar to draining and drought; fire can prevent 
the formation of successive growth and decay of plant associations (Cameron, 1973).
Nearby Residents and Communities
It is not within the scope of this report to conduct an in-depth review 
of the economic and social effects of peat mining or harvesting operations.
However, there are a number of factors with the potential of affecting people 
living near an operation which can at least be mentioned here. A commercial 
peat extraction operation has the potential for providing increased employment
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in economically depressed areas. The number of jobs and their nature will 
obviously depend on the extent of the operation. There could be benefits to 
a community through increased trade with local businesses. Employees new to 
the area might need housing, although ideally local residents would provide 
most of the labor needs. Services could be needed such as power, water, and 
maintenance. Many of the commercially exploitable peat deposits in Maine are 
found in isolated areas, therefore the effects of exploiting these deposits on 
the aesthetic senses of nearby residents could be minimal. The effects which 
could occur are noise from harvesting machines and trucks, and increased traffic 
on local roads. Because the peat deposits often are part of large tracts of 
undeveloped land, wilderness recreational opportunities could be affected by 
mining or harvesting operation, as was indicated in the hearings on the appli­
cation to mine the Great Heath in Washington County.
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RECOMMENDATIONS
The purpose of these recommendations is to improve the existing review 
and planning processes so that more informed decisions may be made by both 
state and industry regarding the exploitation of Maine's peat resources. A 
number of laws already exist which regulate various aspects of the industry 
(see Appendix III). The recommendations in this report are not intended to 
replace these laws but to make their administration more effective.
As it is quite probable that there are environmental considerations which 
have not been covered in the preceding sections, so also it is probable that 
the recommendations presented here are not comprehensive. These recommenda­
tions are based on what is currently known about Maine peat deposits and their 
processes of formation. They should be reviewed and revised during their use 
to reflect information acquired from further study.
Each bog is unique in its hydrology, geology, form, flora and fauna, and 
other characteristics. Many of the factors which are involved in evaluating 
a plan for mining or harvesting peat must be weighed on a bog by bog basis.
This does not preclude the need for a statewide inventory and the establishment 
of conservation priorities.
The following recommendations are presented individually, according to 
the general sequence of commercial development - site selection, bog preparation, 
extraction, and reclamation. Recommendations for scientific, recreational and 
aesthetic considerations and areas for further investigation are presented at 
the end.
Site Selection
1. In a sphagnum moss peat operation, the bog types most suitable for
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exploitation can be described according to physiographic form. Most 
suitable are the plateaulike dome, dome and pond, and coalesced dome 
forms (Cameron, 1975) in which the best quality peat lies above the 
regional water table.
2. For extracting peat on a commercial basis, there must be a sufficient 
quantity of commercial quality peat in the deposit to support a mining 
or harvesting operation. It probably is most economical to harvest a 
widespread deposit containing at least a five foot thickness of commer­
cial quality peat (Cameron, 1978).
3. There should be stable ground at or near the edge of the deposit for 
plant construction.
4. The deposit should be accessible from a good road network.
5. The conditions should be favorable for draining the bog during exploita­
tion, if draining is necessary. (Draining may not be necessary with 
certain types of dug peat, hydraulic mining, or other extraction methods.) 
Ease of draining depends on natural drainage patterns, stream gradients, 
and surrounding slopes (Cameron, 1970).
6. A preliminary survey of the bog should be made prior to exploitation.
This survey should include:
a. determination of the extent of the deposit, depth, peat types, 
and bottom contours (Korpijaako and Pheney, 1976);
b. studies of drainage, physiographic form, and biology of the bog
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c. an ecological survey (Bellamy and Moore, 1974) including mapping 
the location of rare plant species or habitats for rare fauna.
The decision on the intensity of the survey should be site specific and 
dependant on a number of factors, including the type and extent of the 
proposed operation, the information already available, and the ownership 
of the land, private or public.
Bog Preparation
7. If the bog is to be drained, the drainage ditches should be constructed 
in such a manner that harmful concentrations of peat silt are not intro­
duced into nearby streams or other open water. This can be done by one 
or more of the following methods:
a. leaving a buffer zone of undisturbed peat around the area to be 
mined;
b. making meanders in the drainage ditches outside of the bog to 
slow water flow in the ditches, allowing peat silt to settle out 
of the drainage water before it reaches streams or other receiving 
waters;
c. engineering to eliminate surges in water levels within the ditches;
d. allowing the main drains to end in undisturbed peat, which would 
filter the water before it passed out of the bog;
e. construction of settling basins downstream of the mined or har- 
bested area (Korpijaako and Pheney, 1976; Dooge, 1968); and
f. keeping the bog surface free of fine loose peat through use 
of vacuum machines.
8. Drains should be dug in such a way that they can be blocked to restore
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the ground water level when harvesting is completed for all time (Cameron, 
1975) .
9. Drains should be kept at the minimum depth necessary to allow for suffi­
cient drainage during mining or harvesting operations (Cameron, 1975).
This is to minimize the effect of lowering the ground water level on the 
peat layers and bog vegetation. Excessive drying lowers the quality of 
the peat, and drainage ditches dug too deep increase production costs 
unnecessarily.
10. Some undisturbed bog vegetation should be left; complete preservation of 
some part of the bog is essential to the recolonization of the bog with 
its former plant cover (Cameron, 1975; Bellamy and Moore, 1974). It is 
not clear, however, how much vegetation whould be left or the best pattern, 
e.g. strips, patches, periphery. Again, this would depend much on site 
conditions and experimentation with different methods of revegetation.
11. Non-harvestable material removed during surface clearing should be dis­
posed of in such a way that it will not cause damage to surrounding areas 
or interfere in the bog restoration/reclamation process. Some of this 
material (roots, stumps, bushes) can be reused in making roads onto the 
bog to support harvesting equipment or in bridges over drainage ditches.
12. In some cases reseeding may be necessary to reestablish native species of 
herbaceous plants, shrubs and trees.
Extraction
13. Release of airborn peat fibers should be controlled by keeping the bog
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surface free of fine, loose peat, possibly through use.of vacuum machines 
(Korpijaako and Pheney, 1976), and by careful storage of loose peat on the 
bog and at the processing plant. This may be a major concern only in 
areas which are very exposed to wind and in large scale, operations cover­
ing over 1,000 acres. Control of windblown peat is especially critical 
during dry years when loose peat could contribute significantly to the 
fire danger.
14. The combination of drying peat, wind, and a dry season could produce 
hazardous fire conditions. Stringent precautions should be taken to 
prevent fire; this includes control of sparks emitted from machinery
on the bog and possible cessation of mining or harvesting during periods 
of high fire danger.
Monitoring
15. Numerous questions remain concerning bog hydrology, revegetation, for­
mation of new peat after harvesting or mining, and the possibility of 
pesticides residing in peat layers after spraying of adjacent blueberry 
or timber lands. There is a potential for gaining more knowledge of 
bog ecosystems and the effects of exploiting these ecosystems through an 
ongoing cooperative monitoring program. This program could involve 
both the producers and state, regional, and local land use planning 
agencies in setting up a series of tests to be continued over the years. 
These tests could provide data useful to both public and private managers 
of Maine's peat resources. One way in which this could be accomplished 
is through producers who lease state lands fulfilling part of the deve­
lopment obligations of a lessee by conducting tests on the areas which
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Monitoring procedures should begin before the actual development of a 
bog and could include:
a. measurement of pH and suspended solids in standing water on 
bog, in streams flowing through the bog, at stream inflow and 
outflow points, in drainage ditches, in water bodies receiving 
drainage water;
b. measurement of flow rates of water in artificial and natural 
drainages, e.g. drainage ditches, groundwater in the bog, receiving 
streams;
c. determination of groundwater levels in the bog and the surrounding 
area before, during, and after draining; and
d. analysis of peat for residual pesticides, including type, con­
centration, strata in which they occur, and potential for release 
into the environment.
Reclamation
16. The essential elements for restoring a bog to its former condition 
include:
a. complete preservation of some portion of undisturbed bog vege­
tation and habitat (Rogers and Bellamy, 1972); and
b. careful reestablishment of the original higher groundwater 
levels (Cameron, 1975; Bellamy and Moore, 1974).
17. One alternative form of reclamation would be to convert the exploited 
area of a bog into farmland, as is done in many parts of Europe and 
the midwest. However, it is beyond the scope of this report to suggest 
guidelines for doing so.
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18. Another alternative would be to mahe the ultimate goal of mining or 
harvesting the formation of a freshwater pond, which is actually an 
early stage in development of some bogs. In this case, a buffer zone 
of undisturbed vegetation should be left around the future pond site 
to encourage growth of pond vegetation; reseeding may be necessary to 
reestablish the pond flora. Water levels, rates of flow and tempera­
tures of the water supplying the pond and the pond itself should also 
be considered.
Scientific Resources
19. Bogs in Maine represent a distince ecosystem type and as a result are 
important in the preservation of ecological diversity. There is much 
potential for scientific study in Maine bogs. The pollen preserved
in the peat during thousands of years of peat formation is very useful 
in reconstructing the plant communities which have covered Maine since 
the recession of the ice after the last Ice Age. The peat stratigraphy 
carries a record of past climatic changes (Deevey, 1968). Bogs also 
present the opportunity for hydrological, botanical and geological 
studies.
20. Important bog sites should be selected through a comprehensive survey of 
the bogs in Maine, classification based on this survey, and selection of 
the ecological characteristics to be preserved. Sites should be repre­
sentative of the characteristics chosen during the survey and should be 
preserved on the basis of carefully thought-out criteria.
Recreation and Aesthetics
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- Heath ip Washington County indicate that a bog may have considerable
value to local residents as well as visitors for recreational use, e.g. 
hunting, fishing, canoing, and nature study. Any plan for harvesting 
should address these needs.
22. The wise use of Maine's peat resources should include a firm committment 
toward recognizing the recreational, aesthetic, and intrinsic value of 
bogs. This does not have to conflict unreasonably with development, but 
more must be known about Maine bogs before definite guidelines can be 
established.
Areas for Further Study
23. There are large gaps in our knowledge of Maine bogs which must be filled 
before informed decisions can be made regarding the long-range management 
of Maine's peat resources. In addition to the recommendations made for
a monitoring program, the following areas require further investigation 
(not necessarily in this order):
a. Renewability
(1) Studies of the rate of peat formation on Maine bogs, along
with (2), (3), and (4) are important in understanding the
renewability of our peat resources.
(2) Studies of the growth rate of bog vegetation.
(3) Investigation of the effects of short and long term changes 
in groundwater levels on bog vegetation.
(4) Determination of favorable conditions, both natural and human- 
caused, for restoring or reclaiming exploited bog areas.
b. Preservation
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recreational, and aesthetic values,
c. Inventory
There is a strong need for extending the present basic inventory 
of Maine's peat resources.
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Peat Resources in Maine
Recent estimates of Maine's peat resources range from 100 million tons 
of air dried peat (Mickelson, 1975) to 1.8 billion tons (Farnham, 1967).  ^Even 
the larger estimate of 1.8 billion tons falls below the actual amount of com­
mercial quality peat which occurs in Maine (Cameron, personal communication).^ 
According to Farnham (1967), there are approximately 772,000 acres of peat 
five or more feet deep in Maine. This compares with a total of 25.6 million 
acres of peat five or more feet deep in the contiguous 48 states, containing 
58.6 billion tons of air-dried peat.
An inventory done by the Maine Geological survey in 1944 found an esti-
Omated 6,201,500+ tons of air dried peat in ten deposits in Cumberland, Andro­
scoggin, Kennebec, Knox, Piscataquis, Penobscot and Hancock Counties (Trefethen 
and Bradford, 1944). More recent surveys ahve found 3,640,000 tons in eight
additional deposits in Hancock County and a total of 30,785,000 tons in
3Washington and southeastern Aroostook Counties (Cameron, 1975; 1978). These 
latter deposits are, with one exception, all composed of moss peat of commer­
cial quality.
^Based on approximately 320 tons/acre foot.
^Farnham's estimate is based on US Soil Conservation Service scale soils 
maps. Much of Maine has not been mapped, therefore, this estimate 
may not include a number of deposits.
Based on approximately 200 tons/acre foot.
APPENDIX I
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Peat Mining/Harvesting Techniques
Large scale peat operations have been in existence in Europe for many 
years, especially in Ireland, Poland, Finland and Russia. There are three 
basic techniques used in the mining of peat in Europe (Mickelson, 1975). These 
are the sod-peat method, the hydro method, and the milling method. In the sod- 
peat method, peat is excavated from the deposit by machines which then shred 
the peat, form it into pellets or briquets, and drop these pellets or briquets 
onto the bog surface to dry. The hydro method is used if sufficient water and 
electricity are available and the deposits contain a large proportion of stumps, 
roots, and other obstructions which would make it difficult to harvest the peat 
by other methods. A jet of water is directed against the working face of the 
peat, which is washed away as slurry. This slurry is then pumped to drying 
areas, where it is spread out to dry. Milling is the most popular method of 
harvesting peat in Ireland and the USSR. In the USSR, peat is harvested by 
specially designed equipment which usually consists of a spinning drum with 
cutters or pins attached for cutting or tearing peat from the surface of the 
bog. These machines cut the peat to a depth of up to 3/4". After partial 
drying, the peat is harrowed, then picked up either mechanically or with vacuum 
machines.
US peat harvesting methods vary widely according primarily to the size of 
the operation (Mickelson, 1975). Most operations use conventional earthmoving 
and excavating equipment or conventional equipment which has been modified to 
suit the special needs of peat harvesting. This equipment ranges from power 
shovels, bulldozers, front-end loaders used in drained bogs to drag lines, 
clamshells and dredges used in submerged deposits. Some large producers use
APPENDIX II
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specially designed equipment similar to that used by large Canadian and European 
producers.
In Maine, peat has been cut by hand as recently as 1944, using wide, hoe­
like cutting tools. The peat was cut in long trenches and stacked next to the 
trenchs to dry. After drying, it was moved off of the bog, often in small 
railroad cars which ran on tracks laid down across the bog surface. More re­
cently, this method was modified by the use of mechanical cutters and tractor 
drawn trailers.
Two methods of harvesting are now being used by the three operations 
presently operating in Maine on a year-round basis. One of these is the vacuum 
method, which is used by the two operations turning out baled sphagnum moss 
peat. In the vacuum method the section of the bog to be harvested is first 
drained. This is done to lower the ground water level in the bog so that the 
upper layers of peat will dry and harvesting equipment will be able to pass 
easily over the bog surface. Maine drains are dug, usually around the periphery 
of the area to be harvested. Theee drains may be four to six feet deep and 
two to four feet wide. Secondary drains are then dug crossing the harvest 
area and connecting with the main drains. These are generally shallower and 
narrower than the main drains. In laying out the drainage system, use is made 
of the natural drainage patterns of the area, utilizing local topography and 
direction of water flow to facilitate draining of the area.
After the drains have been dug, the surface of the bog is cleared of 
trees, shrubs, and other woody growth. This allows the vacuum machines to 
move over the bog surface and remove material which would interfere with the 
sucking up of peat by the machines. Surface-clearing may also include smoothing 
of the bog surface. The bog is then left for a period of time, a full year is
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preferable, to allow the ground water level in the bog to go down.
During this waiting period, the very top layers of peat are loosened by 
harrowing at intervals during the drying period. When sufficient drying has 
occurred, vacuum machines pass over the bog, removing this top layer of peat. 
The peat is then transported to the plant area where it may be stockpiled; or 
chopped, dried, separated and then stockpiled; or it may be screened to remove 
large pieces of material. The next step is bagging the loose peat into bales, 
usually six cubic feet in size. Finally, the bales are either warehoused, or 
shipped off directly from baling.
The third peat harvesting operation is , quite different from the two sphag­
num peat operations. This operation produces humus and reed-sedge peat which 
is combined with different organic sources of nutrients to make a fertilizer/ 
soil conditioner mix. The deposit from which the peat is extracted is covered 
with hardwoods such as red maple and white birch. First these trees are cut 
down and the materials - stumps, roots, shrubs, etc. - covering the bog surface 
are removed. With the material removed from the surface, roads are built out 
onto the bog. First logs are laid down; then soil, roots, stumps, etc. are 
laid on top of the logs. Finally a gravel surface is placed on top.
A crane with clamshell buckets is used to remove the peat from the bog.
The crane is moved out over the roads laid on the bog surface and loads the 
peat onto dump trucks which accompany the crane. The peat is then transported 
to a nearby field where it is dumped and spread to dry. When the moisture con­
tent reaches approximately 50%, the peat is then mixed with organic nutrients 
to make the commercial fertilizer/soil conditioner blend. The blend is trucked
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State and Municipal Laws Affecting the Maine Peat Industry
The state and municipalities have enacted a number of statutes which reg­
ulate different aspects of peat harvesting and mining operations. This appen­
dix presents a summary of the state and municipal laws most likely to affect 
the peat mining and harvesting industry in Maine.
Any peat operation within the entire state which will remove more than 
1,000 cubic yards of peat in twelve consecutive months or which covers a sur­
face area greater than 60,000 square feet requires the approval of the Board 
of Environmental Protection before operation can begin. If the operation will 
be in an unorganized township or plantation, approval by the Land Use Regula­
tion Commission is also required. Peat operations which result in a discharge 
into the waters of the state require a discharge license from the Board of 
Environmental Protection. Peat operations which affect Great Ponds may also 
require a permit from the Board of Environmental Protection. Certain aspects 
of peat operations which affect rivers, streams or brooks may require approval 
by the commissioner of the Department of Inland Fisheries and Wildlife.
Municipalities have enacted zoning and other ordinances to regulate deve­
lopment within their boundaries. Peat operations will be subject to these 
ordinances if the operation will take place within municipal boundaries.
Mining and Rehabilitation of Land
All peat harvesting or mining activities come under the Mining and Rehab­
ilitation of Land Law (Maine Revised Statutes Annotated Title 10, Chapter 451, 
Secs. 2201-2213), which is administered by the Department of Environmental 
Protection. This law requires that any person engaged in mining who removes 
or intends to remove more than 1,000 cubic yards of product from the earth
APPENDIX III
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within twelve consecutive months file a mining plan with the Board of Environ­
mental Protection before beginning mining. The mining plan must show the 
area of land to be affected by the operation, the physical characteristics of 
the operation, and must be accompanied by an approximate time schedule and a 
reclamation plan for the affected area. The operator of the mining or harvesting 
operation must file with the Board of Environmental Protection a bond payable 
to the state which will insure compliance with the law. The bond will be not 
less than $100 nor more than $1,500 for each acre or fraction of an acre to 
be affected. This bond, if forfeited, will be used to cover the costs of re­
clamation. The operator is required to submit proof of title, right or interest 
in the property upon which the project is located and to prove financial capa­
bility to cover the costs of the project.
Site Location
The Department of Environmental Protection also regulates the peat industry 
through the Site Location of Development Law (Title 38 MRSA, secs. 481-488).
The Department of Environmental Protection uses only one application form to 
consider mining projects under both the Mining and Rehabilitation of Land 
Law and the Site Location Act. Information which is required on the applica­
tion includes: description of the project, existing uses, an itemized estimate 
of the total cost of the project, site drainage characteristics, roadways and 
access, and any discharges into water bodies. The Site Location Act covers 
any development which affects more than twenty acres of land, which involves 
drilling for or excavating natural resources on land or under water where the 
area affected is greater than 60,000 square feet, or which is a structure 
occupying a ground area greater than 60,000 square feet.
The Land Use Regulation Commission has jurisdiction over all of Maine's
-44-
unorganized townships and plantations. Many of Maine's commercially exploita­
ble peat deposits lie within the LURC's jurisdiction. Therefore a permit to 
mine or harvest peat on these lands is necessary from the LURC as well as from 
the DEP, which has jurisdiction over both organized towns and unorganized town­
ships and plantations.
The LURC has stated its policy on peat mining and harvesting in its 
Comprehensive Land Use Plan:
Peat moss is a commercially valuable product which may be harvested 
from some wetlands... Removal of the full depth of peat by strip 
mining can have serious adverse impact on water level, water quality 
and wildlife...-*- However, peat mining under controlled conditions 
that allow for regeneration can occur with minimal disruption.^
All bogs within the LURC's jurisdiction are included in the LURC's Wetland
Protection Subdistrict (P-WL), with one exception.
The purpose of the P-WL Protection Subdistrict is to conserve wet­
lands in essentially their natural state because of the indispensible 
biologic, hydrologic and environmental functions which they perform.^
Mineral extraction, including peat mining or harvesting, is not one of the uses
allowed in the P-WL Protection Subdistrict. However, it is possible to petition
the LURC for a change in the boundary of any land use district. This change
must be considtent with the standards for district boundaries in effect at the
time, the Comprehensive Land Use Plan, the intent of the LURC statute; and
there must be substantial evidence that changes in conditions have made the
present classification unreasonable.* 4 Mineral extraction is allowed by permit
from the LURC in the Commercial and Industrial Development Subdistrict (D-CI).^
■*"Land Use Regulation Commission, Comprehensive Land Use Plan, August, 1976, p.30
^Ibid., p.36
-^ Land Use Regulation Commission, Land Use Districts & Standards, Jan. 1977, p.85
4Ibid., p.33 
^Ibid, p.21
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One petition to change the zoning of part of the Denbow Heath, a bog in 
Washington County, from P-WL to D-CI was recently approved by the LURC. This 
petition was submitted specifically to allow the extraction of. peat from this 
area. The petition was approved subject to various conditions relating to the
*  . goals of the LURC for conserving the resource and minimizing potential negative
r
environmental impacts of the project.
Protection and Improvement of Water
Where drainage ditches empty into ponds, brooks, streams, or tidal waters 
of the state, or where any other discharges resulting from peat harvesting or 
mining occur, a discharge license may be required from the Board of Environmen­
tal Protection. Peat silt in drainage water may cause this water to be consi­
dered a discharge and as such would be covered by the Protection and Improvement 
of Water Law (Title 38, Chapter 3, MRSA, secs 361-452). The discharge would 
be subject to effluent limitations which require use of the best practical 
treatment. The treatment might include passing the water through settling 
ponds or through undisturbed peat layers before it enters nearby water bodies.
Great Ponds
The Great Ponds Act (Title 38, Chapter 3, MRSA, secs 386-396) requires a 
permit from the Board of Environmental Protection before certain types of deve­
lopment can occur on Great Ponds. (Great Ponds are any inland body of water 
which in its natural state has a surface area greater than ten acres or arti­
ficially created or increased water bodies greater than thirty acres in surface 
area not completely surrounded by land belonging to one owner.) Developments 
requiring a permit include: dredging or removing materials from below the 
normal high water line in a Great Pond, constructing or repairing any permanent 
structure below the normal high water line, and depositing dredged spoil or
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fill below the normal high water line or on land adjacent to a Great Pond in 
such a way that material or soil may fall or be washed into a Great Pond. Peat 
mining or harvesting operations which affect a Great Pond may require a permit 
under this law.
Alteration of Rivers, Streams and Brooks
The Alteration of Rivers, Streams and Brooks (Title 12 MSRA, secs 2206- 
2212) requires a permit from the commissioner of the Department of Inland 
Fisheries and Wildlife before dredging, filling, or erecting a "Causeway, 
bridge, marina, wharf, dock or other permanent structure, above head of tide, 
in, on, or over any river, stream or brook or on land adjacent to any river, 
stream or brook in such a manner that any dredged spoil, fill or structure 
may fall or be washed into such, waters..." Certain aspects of peat operations, 
such as bridge construction, may require a permit from the DIFW.
Municipal Ordinances
Peat mining and harvesting activities within any m. nicipality will be 
subject to eee zoning ordinances of that municipality. In particular, they 
may be subject to regulation by ordinances enccted under the Mandatory Shore- 
land Zoning and Subdivision Control Act (Title 12 MRSA, secs 4811-4814). The 
area which comprises the shoreland is defined as land within 250 feet of the 
normal high water mark of any pond, river or salt water body. The zoning 
ordinances will vary somewhat from town to town, however the shoreland zoning 
ordinances must meet state requirements outlined in the Mandatory Shoreland 
Zoning and Subdivision Control Act. The peat industry is also subject to
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